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(54) Abstract Title: Remote control toy top 

(57) A remote control toy top comprises a toy top 1 
having a shaft body 22 and remote control unit 71 
which is capable of remotely controlling the spinning 
performance of a top 1. The top 1 is provided with a 
motor 20 which has a rotatable motor shaft 37 that 
can be rotated in forward and in reverse by a signal 
generated by the remote control device 71. The shaft 
body 22 rotates in cooperation with the motor shaft 
37. The shaft body 22 includes a buffer mechanism 23 
for absorbing impact in an up and down direction. A 
stadium device 2 on which the toy top is used is also 
claimed, such a stadium 2 is formed with its upper 
surface 5 being a concave shape. The remote 
controller device 71 is provided with a starter 
mechanism 75 for giving an initial spin to the top. 



■— --J>N / 



fat* 



j 



O 
00 

N) 

CO 
00 
00 

GO 
NO 
CD 



GB 2388329 A continuation 

(72) Inventor(s): 

Hiroyukl Matsukawa 
Tatsuya Hocho 
Jlntel Choh 

(74) Agent and/or Address for Service: 
Reddle & Grose 

16 Theobalds Road, LONDON, WC1X 8 PL, 
United Kingdom 



FIGURE 1 




1/9 



FIGURE 2 





3/9 



FIGURE 4 




4/9 




5/9 



FIGURE 6 




FIGURE 7 






8/9 



FIGURE 9 




9/9 



2388329 



TITLE OF THF TNVF NTT0N 
REMOTE CONTROL TOY TOP 

BACKGROUND OF THF imEKUm 
i FIELD OF THE INVENTION 

The present invention relates to a remote control toy top. 
More specifically the invention relates to the remote control 
toy top which is capable .off changing the performance 
characteristics of a spinning toy top by remote control. 
DESCRIPTION OF THE RELATED ART 

Conventionally, a lot of users enjoy a toy top game in 
which the users spin a plurality of toy tops on a game board 
and strike their toy tops against those of their companions. 
Toy top games in which the shape and function of their toy 
tops are changed have been popularized. 

However, when players release conventional toy tops, they 
cannot intervene in the game, but instead only watch the 
progress of the game. 

SUMMARY OF THF. TNVF NTT n N 
It is an object of the present invention to solve the 
above problem and provide a remote control toy top in which 
performance characteristics of the toy top spinning on a 
stadium can be controlled by remote operation and can be 
changed Ixeely. 

In order to solve the above problem, a remote control toy 
top according to the present invention comprising a toy top 
and a remote controller device for changing performance 
characteristics of the toy top by means of a remote operation, 
is characterized in that: 

(a) the toy top is provided with a motor and the motor is 
rotated regularly and reversely by a control signal generated 
from the remote controller device; and 

(b) a shaft body of the toy top is rotatably supported on 



a bottom portion of a toy main body so as to be capable of 
rotating in cooperation with a motor shaft of the motor. 

Here, it is preferable that the shaft body of the toy top 
includes a buffer mechanism for absorbing an impact in an up- 
down direction so that an impact is not applied to the motor. 

In addition, it is preferable that the toy top competes 
against other toy tops in a stadium device formed by curving 
its upper surface into a concave mirror shape. 

Moreover/ the remote controller device may be provided 
with a starter mechanism for giving an initial spin to the toy 
top. 

Further, the toy top is provided detachably with an 
attack ring which attacks other toy tops on an upper surface 
of the toy main body, and at least two hangover portions 
protrusively formed on the attack ring at equal intervals in a 
peripheral direction so that an attack force against the 
competitor's toy tops is increased. 

BRIEF DESCRIPTION OF TMAWTMftS 

Fig. 1 is a perspective view showing a structure of a 
remote control toy top according to the present invention. 

Fig. 2 is an exploded perspective view showing the 
structure of the toy top. 

Fig. 3 is an exploded perspective view showing a 
structure of a rotary shaft body. 

Fig. 4 is a cross-sectional view of a main section 
showing the structure of the rotary shaft body. 

Fig. 5 is a perspective view of a bottom surface of the 
toy top. 

Figs. 6(a) and 6(b) are a front view and a plan view of a 
remote controller device. 

Figs. 7(a) and 7(b) are block diagrams of the toy top and 
the remote controller device. 

Figs. 8(a) and 8(b) are cross-sectional views of a main 
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section showing states in which the toy top drops onto a 
stadium. 

Figs. 9(a) and 9(b) are plan views showing performance 
characteristics of the toy top spinning on the stadium. 

DETAILED PEFTTPTTON O F THF P RFFF.rrrh EMBODIM ENTS 
Fig. 1 shows a perspective view explaining one example of 
a structure of a remote control toy top according to the 
present invention. The remote control toy top is composed of a 
toy top 1, a stadium 2 on which the toy top 1 is spun, and a 
remote controller device 3 for remotely controlling the 
performance characteristics of the toy top 1. The remote 
controller device 3 has a starter mechanism A for giving an 
initial spin to the toy top 1. 

The stadium 2 has a game surface 5 formed by curving an 
upper surface of the stadium 2 downward into a concave mirror 
shape. When a spinning speed of the toy top 1 is high, the toy 
top 1 is spinning and simultaneously moves towards an outer 
peripheral direction on the game surface. When the spinning 
speed of the toy top 1 is low, it can move towards the center 
of the game surface. 

The toy top 1, as shown in Fig. 2, is integrated with a 
base member 11, a shaft support 10 and a lid 12. The toy top 1 
is provided detachably with an attack ring 13. 

The shaft support 10 is formed into an approximately 
cylindrical shape by combining divided supports 10a and 10b, 
and it can accommodate a motor 20 and a buffer mechanism 25, 
described later, therein. Overhang portions 15, 15 are 
protrusively formed on a lower portion of the peripheral 
surface of the shaft support 10. The shaft support 10 is 
inserted into the base member 11 from below, and can be fixed 
to the base member 11 by screws 29 in a state that the 
overhang portions 15, 15 come in contact with the bottom 
surface of the base member 11. 
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Notch portions 16, 16 are formed on both side surfaces of 
an upper end of the shaft support 10, and supporting pieces 17 
are formed on lower portions of the notch portions 16, 16 
respectively. Attachment groove 18 is formed, in a 
counterclockwise direction, on each of the peripheral surfaces 
of the notch portions 16 so as to extend to the vicinity of 
the other notch portion 16. 

As shown in Fig, 3, the inside of the shaft support 10 is 
formed with a first accommodating section 21 which 
accommodates the motor 20 and a second accommodating section 
26 which accommodates the buffer mechanism 25. 

The buffer mechanism 25 is composed of a shaft body 22 
and a coil spring 23 and a holding member 24 for holding the 
coil spring 23 to the shaft body 22. An upper surface of the 
shaft body 22 is provided with an insertion hole 28 into which 
a shaft portion 27 of the holding member 24 is inserted, and 
the shaft body 22 can move up and down with respect to the 
holding member 24. 

The upper portion of the shaft body 22 protrudes outward 
so as to be formed with a flange portion 30, and the flange 
portion 30 is provided with a ring-shaped accommodating groove 
31 which accommodates the lower portion of the coil spring 23. 
Further, through holes 33 via which hooks 32 formed on the 
holding member 24 are inserted are formed on both ends of the 
accommodating groove 31 so as to connect with each other. The 
through holes 33 penetrate the flange portion 30 to open on 
the lower surface of the flange portion 30. 

The holding member 24 is formed with the shaft portion 27 
which protrudes downwardly from the center of the lower 
surface of a disc 35 having a slightly larger diameter than 
that of the coil spring 23. The hooks 32, 32 protrude 
downwardly from both ends of the disc 35, and protruded pieces 
34, 34 protrude downwardly so as to intersect perpendicularly 
the hooks 32, 32. The protruded pieces 34, 34 are engaged with 
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the upper end of the coil spring 2 3 so that the upper end of 
the coil spring 23 does not shift from the disc 35. 

The center on the upper surface of the disc 35 is formed 
with a fitting hole 36 so that the fitting hole 36 extends to 
the inside of the shaft portion 27. An end of a motor shaft 37 
of the motor 20 is fitted into the fitting hole 36, and the 
buffer mechanism 25 (shaft body 22) rotates in accordance with 
rotation of the motor shaft 37. 

The buffer mechanism 25 is formed in the following manner. 
The accommodating groove 31 of the shaft body 22 accommodates 
the lower end of the coil spring 23, and the end of the shaft 
portion 27 of the holding member 24 is inserted into the 
insertion hole 28 of the shaft body 22 in a state that the 
positions of the hooks 32, 32 match with those of the through 
holes 33, 33. While the coil spring 23 is being compressed, 
the holding member 24 is pushed into the shaft body 22 until 
the ends of the hooks 32, 32 penetrate the flange portion 30 
of the shaft body 22. When the ends 32a, 32a of the hooks 32, 
32 penetrate the insertion hole 28, the ends 32a, 32a are 
engaged with the lower surface of the flange portion 30, and 
the shaft body 22 is integrated with the holding member 24 in 
the state that the coil spring 23 is compressed (see Fig. 4). 

The motor 20 and the buffer mechanism 25 are constituted 
integrally in a state that the end of the motor shaft 37 is 
fitted into the fitting hole 36 of the holding member 24. For 
this reason, in order to combine the divided supports 10a, 10b, 
in a state that a washer 40 is attached to the shaft body 22 
and the washer 40 is engaged with an engagement groove 41 of 
the shaft support 10, the motor 20 is accommodated in the 
first accommodating section 21 and the buffer mechanism 25 is 
accommodated in the second accommodating section 26. The 
divided supports 10a, 10b in the combined state are inserted 
into the base member 11, described later, from below, and the 
buffer mechanism 25 may be fixed to the base member 11 by the 
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screws 29 in the state that the overhang portions 15 come in 
( contact with the bottom surface of the base member 11. 

When an impact is applied to the shaft body 22 from below, 
the shaft body 22 compresses the coil spring 23 and 
5 simultaneously moves up and down so that the coil spring 23 
absorbs the impact. For this reason, the impact is prevented 
from being transmitted directly to the motor shaft 37 of the 
motor 20. 

The upper surface of the base member 11 is fully opened 
10 and is formed into a thin cylindrical shape in which the 

center of the bottom surface is opened. Circular arc shaped 
inner walls 45, 45 are formed on the peripheral edge of a 
center opening portion 4 4 so as to be opposed to each other, 
and nipping protrusions 4 6, 4 6 for nipping the buffer 
mechanism 25 inserted into the opening portion 44 from below 
in a cylindrical state are protrusively formed on both ends of 
the inner walls 45. 

A circuit unit 48 and accommodating sections 50, 51 for 
accommodating secondary battery (nickel-cadmium battery) 49 
are formed between the nipping protrusions 4 6 and an outer 
wall 47. Further, two electrodes 52, 52 are arranged on the 
bottom surface of the base member 11 so as to be exposed (see 
Fig- 5) . These electrodes 52, 52 are used for charging the 
nickel-cadmium battery 49 and can come in contact with 
charging terminals 53, 53 provided in the remote controller 
device 3, described later. 

The lid 12 is formed into a disc shape or a polygonal 
shape in which the center is opened, and a pair of hangover 
Pieces 55, 55 which protrude inward are formed on the inner 
edge portion of the lid 12 so as to be opposed to each other. 
The inner edge portions of the hangover pieces 55 have a 
circular arc shape, and their size is set so that the shaft 
support 10 can be fitted therein. In a state that the lid 12 
overlaps the base member 11, flat countersunk head screws 56 
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are screwed into screw holes «f fK u 

6W noies 57 of the base member 11 so that 
the l ld 12 can be fixed to the base member 11 while the 
circuit unit 48 and the nickel -cadmium battery 49 can be 
accommodated therein. 
» The attac, rin g 13 is „ ade of . disc 

circulariy opened center , and is fQraed protrusions th 

« ward which attack toy tops o£ competitors, at eo.a! 
interns from the peripheral surface therMf 

a penin g pottion i. for med with a pair of hmgover pieces 
M. 61 in an opposed state , and . mer ^ portioM 

han g over pieces 61. 61 have . circul „ ^ 

«» - -t that the shaft support 10 can he fitted the L 

* «~t Piece 6 2 is protrusiveiy formed on a 
the lnner edge portion ot ^^^^ 

• between the en gag ement pieces 62 is set so as to he 

approximately e q ual to a distance between the notch portions 
16 of the shaft support 10. Portions 

Figs. 6(a) and 6(b) show a front view and a plan view of 
the remote controller device 3 th . 

, device 3. The remote controller device 3 

s formed into a pistol shape havi„ g a g rip portion 7, so that 
a device main hody 70 can be g ripped by one hand, and is 

ZZuT: 3 tri " er ShaPed """^ — ™ -ch can 
oe pulled. Moreover a Hi=n -7-a • 

of the . 1 73 15 arr anged on a backward end 

of the remote controller device 3 c n ae <- u 

uevice J so as to be capable of 
revolving, m +-k= . .. ^ or 

. , b iC, " ul - c ^troner device 3, when the dial 73 

J::: t to th : ri9ht and — — v 

0 to be rotated to the ri g ht is g enerated, and when the dial 

c 0 ; e ;; i; d \vr left and operas 

l-u tne left as generated. 
Further, the remote controller H PV1 > 6 •> ■ 
- carter mechanism < which *~ J^L"^" T 
top i. T his starter mechanism 4 may be composed ^ ^c^ 
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known starter mechanism. The starter mechanism 4 is 
constituted so that a gear (not shown) is engaged with a rack 
belt 75 inserted into a through hole 74 penetrating the right 
side surface of the device main body 70 in a backward and 
5 forward direction, the gear is rotated by the pulling 

operation of the rack belt 75, and a rotary plate 76 arranged 
on the side surface of the device main body 70 is rotated at 
high speed by the linkage of the gear. When the rack belt 75 
is completely pulled out of the device main body 70, a ratchet 
10 not shown, is engaged with the gear so that the rotation of 
the rotary plate 76 is stopped instantly. 

Two nipping pieces 77, 77 f or nipping the toy top 1 are 
protrusively formed on the rotary plate 76, and the rotary 
Plate 76 is rotated by the rack belt 75 so that the nipped toy 
L5 top 1 can be rotated at high speed, when the rotary plate 76 
as stopped suddenly, the toy top 1 which spins due to inertia 
is disengaged from the nipping pieces 77 so as to spin 
independently. 

Figs. 7(a) and 7(b) are block diagrams showing an 
0 electric structure of the toy top 1 and the remote controller 
device 3. A control circuit 80 generates a control signal for 
remotely controlling the rotation of the motor 20 of the toy 
top 1. The control circuit 80 generates a control signal for 
regularly and reversely rotating the motor 20 by means of a 
switch 81 which is turned ON by pulling the trigger-li ke 
operating section 72, switches 82 and 83 which are turned ON 
by revolving the dial 73 arranged on the back end of the 
device main body 70 to the right and left and a combination of 
the switch 81 and the switches 82 and 83, and transmits the 
generated control signal from an antenna 84. 

A burst signal transmitted from the remote controller 
device is received by an antenna 86 of the toy top 1 and is 
converted into a signal for controlling a motor driver 88 by a 
receiving circuit 87, and the regular and reverse rotation of 
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the motor 20 is controlled by a motor driver 88. 

The transmission and reception of the control signal uses 
radio control, but may instead use infrared remote control 
using an infrared LED on the transmission side and a light 
> receiving element (photodiode) on the receiving side instead 
of the antenna. 

When a cover 89 on the front surface of the main body is 
opened, the charging elements 53, 53 are exposed, and when the 
electrodes 52, 52 provided on the rear surface of the toy top 
1 are brought into contact with the charging elements 53, 53, 
the nickel-cadmium battery 49 of the toy top 1 can be charged 
by a battery 85 of the remote controller device 3. 

According to the remote control toy top having the above 
structure, after the nickel-cadmium battery 49 of the toy top 
1 is charged, the battery 49 is set in the remote controller 
device 3, and then the rack belt 75 is inserted fully into the 
through hole 14 of the device main body 70. Thereafter, the 
remote controller device 3 is kept in a laid down state so 
that the toy top 1 is opposed to a game surface 5 of the 
stadium 2, and the rack belt 75 is pulled strongly. 

Since the rotary plate 76 rotates at high speed due to 
the linkage of the pulling operation of the rack belt 75, the 
toy top 1 nipped by the nipping pieces 77, 77 provided on the 
rotary plate 76 spins integrally with the rotary plate 76. 
When the rack belt 75 is completely pulled out of the through 
hole 14 of the device main body 70, the rotary plate 76 stops 
suddenly. For this reason, the toy top 1 which spins due to 
inertia is spinning and simultaneously detached from the 
nipping pieces 77, 77 to drop onto the game surface 5 of the 
stadium 2 so as to spin on the game surface 5 continuously. 

When the toy top 1 drops onto the game surface 5, the 
entire weight of the toy top 1 is applied to the shaft body 22 
and thus the shaft body 22 receives a strong impact, but the 
coil spring 23 absorbs the .mpact so that the impact is not 



transmitted directly to the motor shaft 37 of the motor 20 
For this reason, a trouble such that the motor 20 is dadoed 
by the impact can be precluded (see Figs. 8(a) and B (bl ) 

Although the toy top 1 spins on the game surface 5 of the 
stadrum 2 which is curved into a concave mirror shape, the 
forward end of the shaft body 22 is formed flat and the toy 
top 1 stands vertically due to a gyroscope effect. For this 
reason a corner of the forward end of the shaft body 22 comes 
in contact wrth the game surface 5, and the forward end 
perioral edge of the shaft body 22 functions 2 ike a small 
wheel, so that the toy top 1 is spinning and simultaneously 
moves (revolves) on the game surface 5 so as to draw a 
circular arc. A speed of rotation is higher, the toy top 1 
revolves so as to draw a larger circular arc on the game 
15 surface 5. 

At this time, in the case of the toy top 1 which spins to 
he rrght, when the trigger 72 is pulled in a state that the 
dial 73 rs revolved to the right, a control signal which 

20 th t m ° t0r 20 t0 ri9ht ' the r0tati " 9 Of 

20 th motor 20 is the sa„e as that of the toy top, is generated 

only durxng the time while the trigger 73 is being pulled. Per 
thrs reason, the shaft body 22 rotates to the right at high 
speed due to the linkage of the motor shaft 37 of the motor 20, 
and the sprnuung speed of the tQy tQp , ^ 

the toy top 1 revolves in the counterclockwise direction at 
higher speed and along a larger diameter so as to move towards 
the outsrde of the game surface 5 (see Fig „.„ 

that thlTT:: Uhe " 12 iS PUUed ta «" 

that the dxal 73 is revolved to the left, a control signal 

UhlCh rot «« «e motor 20 to the left (the rotation h \ 
Af [Lne rotating direction 

of the motor 20 is opposite to that of the toy top) is 
generated only durrng the time while the trigger is being 
Pulled. For this reason, the shaft body 22 rotates to the left 
^ to the Unkage of the motor shaft 37 of the motor 20 and 



10 



10 



30 



the toy top 1 revolves along a small diameter so as to move 
towards the center of the game surface 5 {see Fig. 9(b)). 

When the spinning speed of the toy top is set to be the 
same as the reverse rotating speed of the rotary shaft body by 
the operation of pulling the trigger 72, the movement stops. 
When the reverse rotating speed of the rotary shaft body is 
higher than the spinning speed of the toy top, the toy top can 
be revolved to the right. 

In addition, in the case of the toy top in which the 
initial spinning is to the left, when the trigger 72 is pulled 
in the state that the dial 73 is revolved to the left, a 
control signal which rotates the motor 20 to the left 
(rotating direction of the motor 20 is the same as that of the 
toy top) is generated only during the time while the trigger 
15 72 is being pulled. For this reason, the shaft body 22 is 

rotated to the left at high speed by the linkage of the motor 
shaft 37 of the motor 20 so that the toy top can be revolved 
in the clockwise direction along a large diameter. When the 
trigger 72 is pulled in the state that the dial 73 is revolved 
to the right, a control signal which rotates the motor 20 to 
the right (the rotating direction of the motor 20 is opposite 
to that of the toy top) is generated only during the time 
while the trigger is being pulled. For this reason, the shaft 
body 22 rotates to the right due to the linkage of the motor 
shaft 37 of the motor 20 and the toy top 1 revolves along a 
small diameter so as to move towards the center of the game 
surface 5. 

As mentioned above, the rotation of the shaft body 22 of 
the toy top 1 spinning on the game surface 5 of the stadium 2 
is controlled, so that the performance characteristics can be 
changed in such a manner that the toy top 1 which revolves and 
moves on the game surface can be moved towards the outside of 
the game surface or towards its center. For this reason, an 
attack of a competitor's toy top 1' can be avoided or an 



20 



<£0 



11 



attack can be Made on the competitor- s toy top 1- dua to , 
Player a own free will, and thus the player can enjoy the toy 

on which the player- a will is reflected . fls 

the toy top of the present invention makes toy top gamfis ^ 
5 interesting and enjoyable than the conventional toy top gal 
in whrch players cannot affect the course of the games 

According to the present invention, the shaft body of the 
toy to ed to motor shaft ^ ^ y the 

n the oy top, and the motor is rotated regularly and 

so Zt V , rSm0te 0Pe " ti0n " "«"• -t-ller device, 

ha 111 T'': °" ^ in P-formance 

characterises of the toy top so that the toy top game is 
mor lnte and ^ , oyaMe t ^ _ -J » 

9 ames in which Pla yers cannot affe=t ^ ^ ef * 

Acc„rd ang to the preferred embodiment o, the invention 
srnce the buffer mechanism, which absorbs the impact a P p ' 

lit I! I b ° dy Uhe " " P «» .t.Jl is 

provrded, the rmpact can be prevented from being applied to 

tov tom CCMdln9 ^ e *° diment the in ™>"°»< the 
toy top competes against competitors- toy top on the stadium 
whose upper surface is curved into , , stadxum 
f„„ t curved into a concave mirror shape, the 

toy top can be revolved and thus more effective B6rf 
» characteristics can be displayed. Performance 

starter C ml dln9 ""^ ^ 0dlment ° £ th ' in -nticn. the 

. .-jit- - - — •• 

According to the further embodiment of the invention 
nee the attack ring can be attached to the toy top, 
attack ring can be used effectively by changing the 
Performance characteristics, thereby allowing the toy top to 



compete against competitors' toy tops advantageously. 

Description of Reference Numeral 

1 toy top 

2 stadium 

3 remote controller device 
2 0 motor 

22 shaft body 

25 buffer mechanism 

37 motor shaft 



CLAIMS: 

1. A remote control toy top comprising a toy top (1) 
having a toy main body (70) and a shaft body (22) and a remote 
controller device (3) for changing performance characteristics 
of said toy top (1) by means of a remote operation, wherein: 

(a) said toy top (1) is provided with a motor (20) 
having a rotatable motor shaft (37) and said motor shaft (37) 
of said motor (20) is rotated regularly and reversely by a 
control signal generated from said remote controller device 
(3) ; and 

(b) said shaft body (22) of said toy top (1) is axially 
supported on a bottom portion of said toy main body (70) so as 
to be capable of freely rotating and rotates in cooperation 
with said motor shaft (37) of said motor (20). 

2. The remote control toy top according to claim 1, 
wherein said shaft body (22) of said toy top (1) includes a 
buffer mechanism (25) for absorbing an impact in an up-down 
direction. 

3. The remote control toy top according to claim 1 or 2, 
further comprising a stadium device (2), said stadium device 
(2) being formed by curving its upper surface into a concave 

mirror shape, wherein said toy top (1) competes against other 

toy tops (l f ) in said stadium device (2). 

4. The remote control toy top according to claim 1, 2 or 
3, wherein the remote controller device (3) is provided with a 
starter mechanism (4) for giving an initial spin to said toy 
top (1) . 

5. The remote control toy top according to claim 1, 2, 3 
or 4 wherein said toy top (1) is provided detachably with an 
attack ring (13) on an upper surface of the toy main body (70), 
said attack ring (13) being provided with at least two 
hangover portions (60) protrusively formed on said attack ring 
(13) at equal intervals in a peripheral direction. 
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